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PROBLEM TO BE SOLVED: To eliminate the limits 
existing heretofore in describing the position 
distortion generated in an exposure process and the 
position distortion quantity in a mask manufacturing 
process with one polynominal over the entire surface of 
a chip. 

SOLUTION: A reference point is set on a mask and the 
position distortion quantity is predicted with high 
accuracy. The position distortion quantity at an 
arbitrary point on the mask is then predicted from only 
the distortion of the reference point. Layout data 110 
and 112 of patterns and position measuring mark 
patterns are inputted and EB data 116 with the position 
measuring mark patterns is outputted by using EB data 
processing software 114 and mispositioning information 
128 is obtained by mispositioning measurement 126 of 
the pattern 124 formed on the mask 122 through an EB 
exposure 118 and a working process 120. On the other 
hand, EB data 132 is formed and EB data 136 subjected 
to position correction through pattern mispositioning 
correction 134 of the EB data 132 by using the position 
information 128. The mask 142 is completed through the 
EB exposure 138 and the working process 140. 
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[0 0 0 2] 

T«^ifiiEtci3v^-C. lt?-l;'-A|Sli«S (EB^^tJ-Tli? 

[0 0 0 3] I17(±. a^^N-^'>ffM::^-ft(ci3tt>&x^ 
■^y^i^(om^^^j:M^<^M^mx'^i>o xig';y^^7v 
^ -cfflv^^ xsa-r;^ 4 0 4 1±, x^S-Sifi$-**£-S 

m-*^h^j:^xm'kmj.-ti>mi^4 0 1 imm<Dmkiz 

X. urn-. •TXi^SiS> ■7;^i5'i)DX 
•^u-bx<D-t^Xtm^LX^-^fiZ>o 

[0 0 0 4] i2i8{±. mm^^i^yW'^yymizii^f^xm. 
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[0 0 0 5] 0 9 li, ma-'-^f' >fm-l3&izisif:&-7:^ 
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(3) 4 1 2 : J^y^>^'*-v';^i5'<0^^°^ ^^rJg^-t^^ 

(4) 4 13 :mm<r>^'^^yi:1^JSL-fi>:i~y^>inL 

[0 0 0 6] la 1 0 1±. >m^:)j-mziii,f 
m.mmcom,^,^^h. ±Kxg4 1 0-4 1 3o^*>. 

iIXg4 1 0Hi5^t^^lfe*^ EB^ffliJto?!^. iJi 

LT, «W^ mT^ia54 3 OtciSV^TM)®?*!., MM 

Pfl 4 3 1 T-^Di$$i^^ T/-?-f-^ 4 3 2 t-BffSOff^lC 
^KcD«T-7fe^^. 4 3 3-C*7l&^ {§[6]^ 
«KjXx-v>"4 3 4±<7)*oTv^^|S5feSiJ^^^ 
t7f7:^^4 3 5±IC^%U LT-7X^'±<;)^ 

h l*)§|5«C|®7fe Lfz^^(Dmitii'f^ Z.t{Zfj:^o 
[0 0 0 7] i<^^. fi«ffiJ£^S<b$-^^i?,Ht LX 

{}^-T!i:< ti>^^hiti,i>(DtLx. mmms.. mmi^ 
/aamiE, mn&}msa. mms^y^x, ■^^^'ga 
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^i:^*^ ^U4r 3 0-4 3 5 WKli^OiSt ^^•t'<T<7> 

n'mmW^h^. ■r:^i7^^(Dmi^. -^Xi^^cotlKi^ 
o -ftfetC E B ^cOf - ^ - V T mil* i> 

[0 0 0 8] ill Hi. mSi^<^>Ml&J5mziHl-:h^ 10 

W:-rtimm<^mmmx^:s>o ttz. soa^mM 

5 2 <75S*;±#tcJ; ij, -TX^ 4 5 1 ^i^-^mWM^i^^ 
■to v;p(.^4 5 l±<^i£#^lii^{::JB®L-Cv><PlO, 

7t^,irjii3v>T, •v;^.^±tc?tftt LtrffM^^tfc/N-^ 
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[0 0 0 9] tti. -77.^7 Ab\ IC(±, -7;^ ^ 4 5 1 a 
:S-«^a*lcJ;-5-7;^^'4 5 1 CD'^?^^>*-I>55^ -?-cOi§S$ 

[0 0 10] i^A±coxdK. mmm. 'r:^irmt>b. ± 
ia<7)iEi9cojffi®xg4 1 otcijv^T, 

MX® 4 1 0 (T^mxfS t ^m^m 4 11. J^-y^y 

v-^T. ^ m^jM 4 12. RMm<^^ y^y ^'X^S 4 1 

iSJK#:^^oS!j!i-fijailcj;i9. ^mmfm<r>&ti^.i}^ 

[0 0 1 11 ^f^h'&M.-ffi^u^tmmzn\^. 

«E<7)^^<b. WitLO^^-fk. ?»^l)<7>fS:?Jt. 40 
ffiMt^ j!lH«^*$tto'^v^Sjt«X*;6«$^xTv> 
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[0 0 12] l%%ri.-tztmh LT. /SH^^OfSM^nT 
EB«<^iDXffiJt. PSfflJt^c^HHi-S-r;l^*ffiiEt-^ 

-€-<7)jtfccojeiixs. mT.-:fu^x^m^ 
Lx <^itm.m^^ttisbxmmmizmiELx^ t-ri> 
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X 7* D -t <7) i^'ffllE ^ ^ - ^ 1- -S) o 
[0 0 13] EB^ili5it^-7i^-^iiE(±, ^T-9iW} 

7!)-^^j:<xi>mx^^mm (a^^-f-^wK^wm 

[0 0 14] m 2t±. ts!*<omffl^'?^>?fM:^fet*j3 
tt-&fie-rttaiE^Sc7?ijiHj|ii-eab^o inxya-txco 

^fiiSiliJ^OT-^ 4 6 0 trmuLfz-rXi^ 4 6 1 

- c7)'e:e'=>'ti.i*^£apj^^atc x o -cttpj 
iEB m<^^mjB<DUW:<^njE tLx m^:fjm^^^ ^ » 
^(D-^smt. mmK^^i^y'kmm-ti>(Dx\ ^m.w<D 

[0 0 15] L:5^L. lfIE?S»-e^O*>(75(±. ^■yT'^M 
T% 1^4 (i 3 ^S;c7?fg:^<7?#:fi^iam-e^f * o X 

■€-OSai:LT. ■EM-fti^^S'L^C'^, n^mzf'i^y'^ 

>r t § i-\ M^A<D§'-^im.^xi)mm.xi3 o 

X\^^fzfzisb. ^mco^ftv^^*t;fc-}S»:(z*tL-r(±. [1]S§« 

[0 0 16] HI 3!±. wm^^i^y'mf&ijmzisif^D 
%^WM.-^^^iE-)5''Axtmx^i-j:^m^mm-ri>o w 

g|55 0 1 O/N-^ >^JS;{i*fliv>Jif-^;5J*;S)o i<^J: 9 tCT 

[0 0 17] HI 4!±. »ffl^^•;5' >?FM:^?i{;i5(t^f* 
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0 1 4 i 0 '5jfflftv^Mf^O^JR'ft:^N-^ > 5 2 0 

^ >- 5 2 0 fis /N'^' 5 2 2 IC#D^'-5.M|rI)6** 

-So -5-<7)@;Kt±, Mff^<^^'f^' > 5 2 OOfiiM^R* 5 
2 3 tffllMcQi^? 5 2 4 <Dm.-^mi:iT^>sbhflZ,m.t LT 

[0 0 19] HI 5{±. ^/N*^'>?^^:^r&t;*5ft^m 

11 1 4 t?Iliig Ltzi:n KWm<r>±.T-)imzm.mtii!)^ 
co:^rS] i: {±Stt (i *> *r*;i^~^±1- ^ C i: ^ S o 

[0 0 2 0] I2li6{±, i^/■«^'>3^^:^ft^cis^tsm 

dx (x, y) =Cll' x' 3 
C 1 3* X* y 

d y (x, y) =C 2 r x' 3 
C2 3* X* y 

t7f^^ftZ>o " t±l*^^i"o CI l~C2 5(±/^•^- 
dx (y) =C3 r y" 3+C 

tTT^^ti^ho iKU c 3 1 ~c 3 4 (±^i5:-eS)^o -^co 
^2(±. a^.ytcov^Tco3^i:^T-^i9. EioJ;^^:^ 
§^2ooULl?rC<^^2 -r-^^t? § 5r v^C i: {4BJ t> ^S-T* 
ab^o iJ-^^ < t ^ 4^5tJil±(7)A-^55^'te:>^(*^-5.o 

[0 0 2 4] 111 9 (4. m^^-^^ >mf&umzisifi,m 
-So y:^|fi]<^fi:S-rtLii^ ffliite 2 oic:^i-J:^ 

S-So i^;&< i: ^>i:m^L/>:DRAM(7)f!|-Ci±. #{2: 

[0 0 2 5] me. mi 7(DMxi,i^t>it>xi^>-:f)i^ 
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^>5 4 0co^i-SI5 6 Hi. 56^5 6 OOi^^SSSO 

[0 0 2 1] ^^x\ mi 3(c^i-idf;> mi 5o/N° 

y bm^<7^-^i^oM^i}^4'OAA.fzi>(Di^^io 
:?n|*I^5 O.Otcti, ^{z/n':?' v^i^JgO', t^tdHSO 

■C*)^-7^rortfl5 5 0 Ofi. 1314, Ell 5> 11 1 6 "C 

10 WZ^JJ. m^j:U^X^^^{^ nH 5 0 1 W^t i^S^ 

[0 0 2 2] 01 7(4, >m^ivmzisif^m 

"^m^tl^M^t LT»±, iSM5 8 OOtt^fl^ 
o J: ^ ^rff^tc ^ ^ i: § ;fx^ » 

*)^#Sxffi^x 0 (5 8 1) tcdsft-SfiiS-r^x^rStt 

[0 0 2 3] HI 8(4, «ffl/N°:^>'fM:^fe(Cfc(t'!)« 

20 wc-^i^ut^ii^i^-^cDinm-rn-iff) i jS^5-<^SJ.B^iiiTib 

^iS-^'^^*^4, Illic:^i-J;d(c, 2 :&aj 5 

9 0*^o?F^fC:&*o ^^-efi&^^ffettTV^-S, ^-y 
7*^ffiOM*?r3^(7)^:SS;-C^-r- t=Sr#x.'5)o 3^ 
o#:^^(4. ffi^fll (x, y) Ki$if^'mii<r>xm»ii 

+ C 1 2" x' 2' y + . 

" 2 +C 1 4* y' 3 +C 1 5, 

+ C 2 2* x' 2' y + 

" 2+C2 4* y* 3 + C2 5 

iStt-S'^ffid xf4, yMS<7)*<^Mmi^*'9, 

3 2* y' 2+C3 3* y' 3 + C3 4 

(^2) 

■y ■/^'f$:<7)am«4HilT-*^o ClOJ: d tCtM*tf*?*lT 

>o;5fflK'ft:i^{4i5i#:i^$,-o 

[0 0 2 6] 

- i: i o Tl&^-r -I. eeS.^ ic Mf -2) M At 

(4. zf^mzm^^ x--o(D0'm^xtm-t^m.^(D 

ijmzmRr^:d'^-ofzo 

[0 0 2 7] *|§0^l4^<?)J;^>fc,^Jci£A-C^$iX7t^> 
50 i-^t>*). EBffillB^OffigM.?^, /N-i^y^gfifel 
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[0 0 2 8] 
[0 0 2 91 

(Dm^y ^° ^ yj(m-nm\t. e - a * 7t (i - ¥ e- 

[0 0 3 0] ttz^ 2^llgg<7)^a/^°^>^m:^ffii±, ^ 
X. mw.<D-^:^f'^^^ >±o^fMh L/jv^-fiei^iaa 

?|ij^ffi<7)^- i't^j:i^^d^> im^t tzitma L/c-^X 

■fKM-t^^^tizmki^LX^^^o 
[0 0 3 1] ^hiz^ 2^%B^(^«ffl/^°^>ffM:^•^^^±. 

^ > H'f^-t^ ^ i: =5: < , ^aij^ofi[S-ra»*«?iji- 

[0 0 3 2] tfz. *l&§g<^fiaB/'?^>5^fi6;:^ffl±^ ^ 

[0 0 3 3] :^mm<Dmsi^-^i' >m&-^mi. 

ft fi^o 4 ^.<D^m^.<D'fm\-m.-ffim^-' h i 
[0 0 3 4] tfz. yrM-)5mt. ^ 
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[0 0 3 5] 

[0 0 3 6] HI {±. 2^%BJ(7)-||^feM^Ci5^t^«l^^' 

*7^w{±#SnU /N-^'V^rJiliU fj£g-rtt«rilte 
1--5XS1 0 l-C^-So 2oi6J±. -eoHiaiMlSr^v^T 
^)i:cOEBf-^'*^iEU ^JSMi-^XS 1 0 2 f * 

[0 0 3 7] ^1 OXei 0 1 tC^V^TSiBJf -So 
LfcVVN'^' VCOI^-TT'^ hT'-:5' 1 1 0, J3iJ/fi:Bft 
20 iIlJffl•^-^'/^°^'><^^•-rT'^ hf-*-^' 1 1 2 *A*Ls 

■7-^"fT)-EBT'-^ 1 1 6 S-ffi^J-f-So 

[0 0 3 8] 1112 (i, :$:%HJ<7)||ife^jTiiffl$tT,^fS:fi 

V-f T-^? hr*-^ 1 1 0lc#lJDi-'6^<^^)'HSr^LTVi 

•^-^'ti^^trfi+^f^OT-^^-f^' y 2 4 ow 

>OiEv»3gSfI:^2 4 1 ^K:itTi5<o 
30 [ 0 0 3 9 1 El 3 t±. ■if.^m<r>^WS^X\^ ? tt^ffiM 

2 4 0i3J:Of^#Hi|g2 4 1 1±. *t 

2 4 0 *. it(n^yfWm.2 6 0co4^lcja^;&F4Fi2 6 
2triiaEfi2 6 \ 

[0 0 4 0] mW^^^-oX. ^(^EBt'-^ 116 5: 

EB^*fflv^T-7Xi^±(cJSiii-t^EBtSilil 1 8. in 
40 X7°n-tX 1 2 0 =^^T-7-^'#§-7X^' h L-t^BS;^ 
•t^r^o 'f^'b^XT^c-^;^;^' 1 2 2coXlcffM$tL/i-'N-^> 1 

2 4 (7)jiB-rns*fi:aiii5e^«-efHI!li-4fiJ:eTixiliJ 
Si 2 6=^?i-C. ^*i:LT. ea-fixfiT'-^'x-T* 

;H 2 8 «:t#^o 

[0 0 4 1] —-n. p;fa<^-7^^'!Biijffl<=ofia?ijj^co 

i3j:m4«-rttaiEtci:«>=fcv>EBT'-^^i!ia 

1 3 0 ^f^TEB-r'-^ 1 3 2 ii'^^-fho >k<,z, $fe{' 
**7te«-m4-r-- rf' 1 2 8 ^fflv^TEB-7---^^ 1 3 

2 (O/N-i' >fi«=&MiE-r ^fiamaiE i 3 4 -t^rfi 

50 ai«IE^tL;tEBT'-^' 1 3 6 *^^^^*o EB^-e«f 
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10 0 4 2] ^T*0^^•^'>'f^aMiE^z!!iSI^::ov^ 

*EI3«c^1-J:^ic, ®S -5^2 6 2 •e-TJ^^'±ir 

[0 0 4 3] 04(i. 2^f&0^O*ife1?ijTi$ffi$it^fi« 
■r^^SlJ^T'-^O^tB!cS^.0JIIIt:■**o iO^-^'^-WJn 

Lfz-rxi^<D-7- i^^m^^mtmrnuxtmiL. 10 

<^f£gi'ix**^/>:i:x.tf, 7^-r;l'?K^2 8 Ot?^i- 
[0 0 4 4] 0 5 (±, 3p:|j|BjoitiSfijic js^t-sfiie-ra 

-C-ab-So ■fcg-raffllEXg (laiif, 13 4) tciJv^ 

X. miz^J:m^(OEBr-:$' 1 3 2 *^n> KV >'^'*L^ 

:?';i'3 0 0 t LT{'^^L-ri3<o 20 

[0 0 4 5] (a6(±> :$:||BJ(7)^M^J-Ci«ffl$ti-Se« 

^L/cfaM-r^h-i. m^^i-m. 7t(DEBr~9\zt\m- 

t^^UmMiE*.^. ■)jmt9i^^W^fzm.tLxmL 
4ffl=^)^,*i;i:-r-2,ft/jN(75fIi|g^(C, ^«OF*3S|5c7)H?--:/7^ 

[0 0 4 6] l*I#^;&:^te<7)-ot LTti, ^StticS 2 0 30 
l*IC0fi*C0 1 oc7)-9-7-7 -f K^rft^t"* * 3 2 1. 
Si§0^iiJ,4r 322, 323, 324, 325i:L. 
flt'fi^mi'u.m.-f^^-^. (dx322, dy32 
2), (d X 3 2 3, d y 3 2 3) (mTH 

[0 0 4 7] ,6f3 2 1 yffi^t^\^^.3 2 2 t^irp 3 

2 4or^lc^^,^.3 2 6<Dmi.l^Mmi. ,1^.3 2 6 
,iS3 2 2, 3 2 4 i:<7)8gSi*#liU ,^,3 2 2, ,^C3 2 
4 <7)fig-rtti X / y 1 l*I?f L 
***o |SI;^c:>.r t^lr.irs 2 3, ,ir3 2 5 Ta^t:- yM^jO-' 40 
P 3 2 1 i:[5li:,ir3 2 7T-^=fT=ido ^hiz. ,4f3 2 

6. ,^f3 2 TMtciJV^T, 7lc¥:^lp)lcov»T^ 
t X\ ^M-^yy -r -^w K±o.* 3 2 1 

[0 0 4 8] :i<D\Hniimi: m^Mi:B.mnmLx\>^ 
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10 0 4 9] Tc^Ma^MBi uc«> if umniE^ti 

tzEBr-9 1 2 8Srfflv^-CEB'r-:5'c7)-if-/'7-i'-;l' 
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[0 0 5 1] 
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[0 4 ] :$:%Bj(7)*it^ij-ejgffl ^ri^um.-rm\^r- 
m 6 ] %mm-mm\x\^ $ tt^fis-r^x*:»m<^ 

[HI?] giaBvt^'>JFM:^fetci5»t4X^-v;?.i^(7)S'^ 
[H 8 ] mSi^^9 >?fM;^:fttci3tt^ Xia-7>^ ^ cot;i]^ 
[0 91 m«B^^•^>f^^:^?£^ci3^t'&■7X^^^^^o^ 
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